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. ^ Description 

\ The present invention relates to the manufac- 

\ ture of rods such as are useful for the manufacture 
of filter elements for smoking articles, and in par- 
ticular, to filter rods having pelletized materials 
spaced at predetermined intervals therein. 

Popular smoking articles such as cigarettes 
have a substantially cylindrical rod shaped struc- 
ture and include a charge of smokabie material 
such as shredded tobacco (eg., cut filler) surround- 
ed by a paper wrapper thereby forming a so-called 
"tobacco rod." It has become desirable to manu- 
facture cigarettes having cylindrical filter elements 
aligned in an end-to-end relationship with the to- 
bacco rod. Typically, filter elements are manufac- 
tured from fibrous materials such as cellulose ace- 
tate tow which is circumscribed by plug wrap. The 
filter element is attached to the tobacco rod using a 
circumscribing tipping material. The filter elements 
generally are provided from so called "filter rods." 

Apparatus and methods for providing a ciga- 
rette filter rod containing a smoke modifying agent 
are proposed by US-A-4,549.875: US-A-4,525.385 
and US-A-4.476.807. Another type of cigarette filter 
rod having a continuous flavored thread incorpo- 
rated therein or wrapped in flavored tape is pro- 
; posed in US-A-4.281,671. Still other apparatus and 
methods for manufacturing filter rods having par- 
^ ticulate or granular smoke modifying material dis- 
pensed therein are proposed in US-A-3,884,741 ; 
3.884,200; 3,957,563 and 4,016,830. 

Further, US-A-4,037,524 discloses an appara- 
tus for combining a tube with a cigarette filter 
wherein said tube represents an individual element 
and wherein the tubes are cut from a continuous 
tubing by means of a cutter which is timed with 
respect to the operation of the machine. More 
specifically, the cut tubes are initially pushed for- 
ward on a wheel by a pushing roil and thereafter 
slid backwardly by a cover so as to be properly 
positioned for injection into a tow forming a filter 
material for said cigarette filter. 

It is an object of the present invention to pro- 
vide an apparatus and method for manufacturing 
cigarette filter rods having well controlled amounts 
of a smoke modifying agent therein. 

This object is accomplished by means of an 
apparatus for providing rods for use in the manu- 
facture of smoking articles, each rod having ele- 
ments individually spaced at predetermined inter- 
vals along the length thereof, said apparatus com- 
prising: 

a) supply means for providing a continuous sup- 
ply of rod filler material; 

b) an insertion unit including cutting means for 
continuously cutting individual elements from a 
continuous strand of plasticized material and 
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further including a rotatable member having a 
series of pockets positioned at predetermined 
intervals along the periphery thereof for receiv- 
ing individual elements cut from said strand and 
fixedly mounted retaining means extending over 
the peripheral face of the rotatable member for 
retaining said elements in said pockets, said 
retaining means allowing for introduction of the 
continuous strand (59) to successive pockets 
along the periphery of the rotatable member 
preparatory of said cutting operation; 

c) positioning means for positioning the individ- 
ual elements within the supply of filler material; 
and 

d) a rod-making unit for forming a continuous 
rod having the individual elements positioned at 
predetermined intervals within said rod, 
which apparatus is characterized in 
that said cutting means are formed by the com- 
bination of said rotatable member and said fixed 
retaining means which are arranged such that 
the continuous strand is cut by shearing action 
between them to form an individual element 
within each pocket, 

that said individual elements are solid masses in 
the form of individual pellets and 
that severing means are provided for subdivid- 
ing the continuous rod at predetermined inter- 
vals. 

30 More particularly, the present invention relates 

to an apparatus for providing rods such as filter 
rods for use in the manufacture of smoking articles 
such as cigarettes. The apparatus includes a 
means for supplying a continuous supply of rod 
35 filler material such as a continuous web of filter 
material from a source of such material (eg., a 
bale, bobbin, or the like). The apparatus also in- 
cludes a means for supplying a continuous strand 
(eg., a bobbin of thermoplastic strand) which is 
40 employed to provide the pelletized material. The 
apparatus further includes a pellet insertion unit for 
continuously forming pellets from the strand and 
inserting or depositing the individual pellets at pre- 
determined intervals within the filler material so 
45 supplied (eg., within the web of filter material). 

The pellet insertion unit includes a circular ro- 
tatable member (eg., a wheel) having a series of 
grooves or pockets positioned at predetermined 
intervals along the periphery of the rotatable wheel, 
50 and a retaining means (eg., ledger housing) includ- 
ing a strand inlet means for allowing introduction of 
the strand to successive pockets along the periph- 
ery of the wheel. The wheel and retaining means 
are arranged such that (i) the interaction thereof 
55 causes the strand to be subdivided into pelletized 
form within each individual successive pocket, and 
(ii) the individual pellets are maintained within the 
respective pockets until each pellet is deposited 
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within the filler material so supplied. The apparatus 
further includes means for controlling the rate of 
• supply of strand, the rate of rotation of the wheel, 
and the rate of supply of filler material such that 
the pellets are positioned at predetermined inter- 5 
vals within the stream of filler material (eg., within 
the web of filter material). 

The filler material having each pellet deposited 
therein is received into a rod-making means for 
^ providing a continuous rod. The continuous rod is 70 
subdivided into the desired length at predeter- 
mined intervals such that the desired number of 
individual pellets are positioned within the individ- 
ual subdivided segments (eg., four pellets can be 
positioned within a rod segment or filter rod thus ;5 
providing a "four up" rod). 

As used herein, the term "pellet" refers to an 
essentially solid mass which has a spherical, cubic, 
cylindrical, or other such shape; and in particular to 
a solid mass of a defined, controlled size and 20 
weight. Of particular Interest are pellets having an 
essentially cylindrical shape which are prepared 
from the controlled cutting of a strand of plastlcized 
material. 

The use of the apparatus provides the skilled 25 
artisan with an efficient and effective method for 
manufacturing rods such as filter rods for use in 
^ the manufacture of smoking articles such as ciga- 
rettes. Particularly preferred rods have filter ma- 
terial contained within a circumscribing outer wrap 30 
' and the individual pellets are spaced within the 
rods at predetermined inten/als along each rod. In 
particular, such filter rods can be employed as filter 
elements for cigarettes wherein each filter element 
has a pellet positioned therewithin. If desired, two 35 
or more pellets can be individually positioned at 
desired intervals within each filter element. 

Of particular interest are pellets which include, 
carry or contain a smoke modifying agent such as 
a flavorant. In such a manner, aerosol such as 40 
tobacco smoke which travels through the filter ele- 
ment of the smoking article during draw can have 
flavorant entrained in that aerosol. 

Regarding the method the object underlying 
the present invention is accomplished by means of 45 
the method comprising the features of claim 9. 

The rods provided according to this invention 
can have a well controlled, consistent amount of 
smoke modifying agent positioned at relative ease 
at predetermined intervals along the length of each 50 
rod. For example, the amount or type of smoke 
modifying agent carried or contained by a particu- 
lar strand can be varied while the manner or pro- 
cess for making the ultimate rod is held essentially 
constant. Rods of this invention having the Individ- 55 
ual pellets of controlled size positioned at predeter- 
mined intervals therein are of highly consistent 
quality as compared to rods having metered 



amounts of granular materials positioned therein. In 
addition, the quality of the rods can be well con- 
trolled, as electronic inspection of the rods can 
easily provide for detection of either the presence 
or absence of a pellet at the desired interval within 
each rod. . 

Details of the Invention will become apparent 
from the following description- in connection with 
the enclosed drawings: In the drawings " - 

Figure 1 Is a diagrammatic illustration of one 
embodiment of the rod-making apparatus includ- 
ing a portion of the filter tow processing unit, the 
source of strand for providing the pelletized ma- 
terial, the pellet insertion unit, and the rod-for- 
ming unit; 

Figure 2 is an enlarged sectional illustration of a 
portion of the pellet insertion unit; 
Figure 3 Is an exploded perspective of the sepa- 
rated elements of a portion of the pellet insertion 
unit; 

Figure 4 is an enlarged perspective of the pellet 

Insertion unit with a portion of the frame thereof 

shown as partially cut away; 

Figure 5 Is an enlarged sectional Illustration of a 

portion of the pellet insertion unit; 

Figure 6 is an enlarged perspective of a portion 

of the pellet Insertion unit: 

Figure 7 is an enlarged perspective of a portion 
of the pellet insertion unit showing filter tow and 
the position of placement of a pellet within the 
filter material; 

Figure 8 is a partial sectional view of a portion of 
the pellet Insertion unit showing placement of 
the pellet from a groove of the rotating wheel 
into the continuous web of fiber tow; 
Figure 9 is a longitudinal sectional illustration of 
a filter rod including filter material and pelletized 
material positioned at predetermined and con- 
trolled intervals therein; and 
Figure 10 is a longitudinal cross sectional il- 
lustration of a cigarette having a rod of smok- 
able material, and an axially aligned filter ele- 
ment having a pellet positioned therein. 
Referring to Rgure 1, an exemplary rod-making 
apparatus 10 includes a rod-making unit 14 and a 
pellet insertion unit 18 for placing pelletized ma- 
terial at predetermined intervals within a continuous 
length of filter material 22. The continuous length of 
filter material is supplied from a source (not shown) 
such as a storage bale, bobbin, or the like. Gen- 
erally, the filter material is processed using a filter 
material processing unit 26. The continuous length 
of filter material 22 which has pelletized material 
incorporated therein at predetermined, spaced in- 
tervals is passed through the rod-forming unit 14 
thereby forming a continuous rod 30, which can be 
subdivided by severing means 32 into a plurality of 
rods 34 which are collected using tray 38 or other 
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suitable collection means. 

The pellet insertion unit 18 includes a rotatable 
member 50 having the shape of a wheel which Is 
_ held in place within a ledger housing 57. The pellet 
insertion unit also includes a tube 56 or other s 
means for feeding or otherwise providing a pas- 
sageway for continuous strand 59 into the ledger 
housing. The continuous strand is fed from a bob- 
bin 61, or other means such as a coil. 

Referring to Figure 2, strand 59 is pulled into io 
strand drive assembly 65 which . includes inlet 
opening 67, outlet opening 69 into tube 56. and 
drive assembly including metering roller 71 and 
pressure roller 73. The metering roller 71 and the 
pressure roller 73 are rotated in opposite directions 75 
as shown by arrows 75 and 77, respectively, such 
that the strand is pulled and then driven into the 
tube 56. 

Typically, the metering roller 71 has a knurled 
surface and is manufactured from cold rolled steel. 20 
or other suitable material. The pressure roller 73 
can be manufactured from resilient rubber or any 
other suitable material. The relative speed of the 
two rollers can be preset in order to control the rate 
at which strand 59 is fed into tube 56. A suitable 25 
gear assembly (not shown) for providing rotation of 
the metering roller (and both the metering roller 
and pressure roller, if desired) will be apparent to 
the skilled artisan. 

Referring to Figure 3, the pellet insertion unit 30 
includes a rotatable wheel 50 having a series of 
grooves or pockets 52 positioned at predetermined 
intervals along the periphery 54 thereof. The series 
of grooves 52 which are positioned along the pe- 
ripheral face 54 of the wheel are at equally spaced 35 
intervals. The number of grooves present in the 
face of the wheel generally is dependent upon the 
manner in which the strand is introduced to the 
pocket, the rate of rotation of the wheel relative to 
the rate of feed of filter material, and the desired 4o 
spacing of the individual pellets within the filter rod. 
For example, a wheel of about 5.3 inch diameter 
can have 20 grooves, the centers of which are 
equally spaced at a 21 mm distance. As another 
example, a wheel of about 5.4 inch diameter can 45 
have 14 grooves, the centers of which are equally 
spaced at 31 mm distance. The width of each 
groove is less than the width of the face 54 of the 
wheel, and typically is determined by the diameter ^ 
of the continuous strand which enters the groove 50 
(i.e., the width of the groove is greater than the 
diameter of the strand). The depth of the groove is 
dependent upon the desired length of pellet. The 
wheel 50 is manufactured from pre-tempered, cold- 
rolled steel, or the like. 55 

The width of wheel 50 is predetermined ac- 
cording to factors such as the circumference of the 
continuous rod which is manufactured according to 



this invention and the diameter of the continuous 
strand which is employed. Generally, the width of 
the wheel is the width of the peripheral face 54 of 
the wheel. Of particular interest is a wheel having a 
width of about 0.25 inch. A wheel with such a width 
can conveniently be used for the manufacturing of 
rods having a circumference of about 25 mm. The 
diameter of the wheel 50 can vary. Typically, the 
diameter of the wheel is dictated by factors such 
as the shape, spacing and number of pockets in 
the peripheral face thereof, and the rate at which 
the wheel is required to rotate. For most applica- 
tions involving the manufacture of filter rods for 
smoking articles, the diameter of the wheel prefer- 
ably ranges from about 4 inches to about 8 inches. 

A series of perforations 79 are positioned about 
the side face of wheel 50. The perforations each 
extend as passageways within and through the 
wheel, and exit through the peripheral face of the 
wheel as perforations 80 within grooves 52. Thus, 
individual passageways from the side of the wheel 
to the bottom face of each groove are provided for 
assisting in the removal of the pellet from the 
groove at desired time (as discussed in detail 
hereinafter). 

The ledger housing 57 is positioned as a rim 
over the peripheral face 54 of the wheel 50 and is 
spaced from the wheel such that the wheel can 
rotate freely therein. An opening or passageway 82 
through the upper peripheral face of the ledger 
housing provides a means for the insertion or in- 
troduction of strand into the successive pockets 
along the periphery of the wheel 50 (as discussed 
in detail hereinafter). A typical passageway 82 has 
a diameter which approximates the width of the 
groove, and generally is about 3 mm. The ledger 
housing extends over the peripheral face of the 
wheel 50 to near that region where the pellet can 
be conveniently removed from the groove 52 and 
positioned within the filter material (as discussed in 
detail hereinafter). Typically, the face of the wheel 
50 is not covered by the ledger housing 57 in the 
region where the pellet is released from the 
groove. Preferably, the ledger housing provides a 
plow or shoe 87 to part or separate the web of filter 
material to ensure that the pellet is well positioned 
within the material (as discussed in detail 
hereinafter). The ledger housing is manufactured 
from pre-tempered, cold-rolled steel, or the like. 

The wheel 50 is positioned within the ledger 
housing 57, and the two components are supported 
by housing support 90. The ledger housing is se- 
cured to the housing support by bolts 92, or other 
suitable fastening means. The wheel is secured for 
rotation within the ledger housing by bolt 94, or 
other suitable fastening means, which is threaded 
into the axle-like rotatable support shaft 96 of the 
housing support 90. In such a manner the wheel 
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can be rotated about its axis of rotation (shown as 
_ dotted line 99 in Rgure 3); In particular, the rotat- 
* able support shaft 96 extends through opening 101 
in the ledger housing to be positioned in contact 
with the wheel 50 in order that rotation of the shaft 
will provide rotation of the wheel (i.e., act as a drive 
shaft for the wheel). 

Referring to Figure 4, strand drive assennbly 
65, wheel 50, ledger housing 57 and housing sup- 
^ port 90 are supported by frame 110 (which is 
shown as partially cut away). The frame 110 pro- 
vides for secure positioning of the pellet insertion 
unit relative to the rod-making unit. 

Rotation of the drive shaft 96 is provided by a 
pulley, gear assembly, or other type of drive 
means (not shown) which Is driven by belt 120 
(shown in Figure 1) or other such means. Rotation 
of drive shaft 96 causes rotation of wheel 50 in the 
direction shown by arrow 121. The belt 120 which 
is used to provide rotation of drive shaft 96 is 
driven by pulley 122 or other suitable drive means 
(shown in Figure 1). Pulley 122 is in turn driven by 
the rod making unit. A suitable assembly for pro- 
viding rotation of drive shaft 96 at a rate related to 
or controlled by the drive mechanism of the rod- 
making unit will be apparent to the skilled artisan. 

Rotation of the drive shaft 96 causes a rotation 
of pulley 128 or other suitable drive means. As 
shown in Figure 4. pulley 128 is positioned on 
drive shaft 96, and the rotation of pulley 128 
causes rotation of pulley 130 by way of belt 133. 
The rotation of pulley 130 provides a means for 
driving shaft 139, Shaft 139 provides for the rota- 
tion of metering roller 71 within strand drive assem- 
bly 65 (see Rgure 2). In such a manner, the rate of 
supply of web of filter material, the rate of rotation 
of the wheel of the pellet insertion unit and the rate 
of supply of strand can be controlled such that the 
pellets which are formed are positioned at the 
desired, predetermined intervals within the web of 
filter material. In particular, the rate of feed of 
strand through the drive assembly 65, the forma- 
tion of the pelletized material within each groove 
52, the rate of rotation of the wheel 50, and subse- 
quent positioning of the pellets within the resulting 
filter rod are synchronized with respect to the rate 
at which the filter material 22 is fed into the rod- 
forming unit 14. Other suitable configurations for 
providing a control of the feed of strand, rotation of 
wheel and feed of filter material may be apparent 
to the skilled artisan. 

Referring to Figure 5. wheel 50 is rotated in the 
direction shown by arrow 121. The wheel has a 
series of perforations 79 through the side face 
thereof. Each perforation 79 extends into the wheel 
thereby forming passageways 140 which exit as 
perforations 80 in the bottom face of the respective 
grooves 52. The wheel 50 is positioned with the 



rim-like ledger housing 57 so that the wheel can 
rotate freely therein. The ledger housing includes 
passageway 82 which extends through the upper 
peripheral face thereof in order that strand 59 can 
5 be inserted into the groove 52 of the wheel 50. The 
perforations 79 and 80, and passageways 82 each 
preferably have { circular cross sectional shapes, 
and diameters of. about 1/16 inch. The- strand 59 is 
fed through tube 56 (shown as partially cut away) 
10 from the drive assembly at a predetermined rate 
(as discussed previously). 

The wheel and ledger housing are arranged 
such that the interaction thereof causes the strand 
to be subdivided into pelletized form thereby for- 
75 ming pellet 145 within each individual successive 
pocket. In particular, the rate of feed of strand, the 
rate of rotation of the wheel, the depth of the 
groove and the length of the groove are such that 
the strand can be fed into the groove and sheared 
20 to form pellet 145 of the desired size. Preferably, 
each groove is generally wedge-shaped along the 
length thereof, wherein the depth of the groove 
extends from shallow to its maximum depth. In 
addition, the positioning of the grooves and the 
25 rotation of the wheel are such that the strand first 
enters the groove through passageway 82 in the 
ledger housing into the shallow portion of the 
groove, and then the strand is sheared to form 
pellet 145 when the foremost end of the strand 
30 approaches reaching the deep portion of the 
groove. Representative grooves have lengths (as 
measured from the deepest portion of a groove to 
the deepest portion of an adjacent groove) of about 
20 mm to about 35 mm; and maximum depths of 
35 about 2.5 mm. 

Each generally wedge-shaped groove prefer- 
ably has an abrupt surface extending from the 
deepest portion of the groove towards the periph- 
ery of the wheel. In such a manner, the rotating 
40 wheel and ledger housing can interact such that 
the strand which extends into the groove can be 
sheared into the desired size thereby forming pellet 
145. Such a cutting action is provided as a result of 
close spacing of the inner face of the ledger hous- 
es ing relative to the outer face of the wheel, and the 
relatively small diameter of the passageway 82. In 
particular, the strand is forced against the back 
face of the groove, and the resulting close spacing 
of the groove and the ledger housing acts to cut 
so the strand into the form of a pellet. After a pellet is 
formed, the strand is fed into the successive 
groove. In such a manner, continuous formation of 
pellets is effected. 

The individual pellets 145 remain well posi- 
55 tioned in each respective groove until the insertion 
of the pellet into the web of filter material is de- 
sired. In particular, the rim-like nature of the ledger 
housing 57 and plow 87 relative each groove 52. 
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, and the relative close spacing of the inner surface 
of the ledger housing and plow relative to the outer 
face of the groove allows each individual pellet to 
^ be maintained within the respective groove, prefer- 
ably without moving longitudinally, within the s 
groove, until each pellet is deposited within the 
web of filter material. 

Referring to Figure 6, the continuous web of 
x filter material 22 is fed into guide, or block 151 
(shown as partially cut away). The guide 151 re- io 
ceives the wide band of filter material, and gradu- 
ally forms the web into a composite which gen- 
erally resembles a cylindrical composite. The plow 
87 of the ledger housing separates or spreads the 
filter material such that the pellet 145 is positioned is 
or placed at the desired location within the web of 
filter material. When the tow reaches the endmost 
portion of the plow, the motion of the tow acts to 
close itself into a cylindrical composite which con- 
tains the individual pellets at the desired locations 20 
therein. A suitable plow has a maximum depth of 
about 0.25 inch. 

The pellet is maintained within a groove until 
the location at which the ledger housing does not 
cover the wheel as a rim, at which point the pellet 25 
is inserted into the web of filter material. Typically, 
. the pellet falls (i.e., is rejected) from the groove 
and into the web by the action of gravity. 

Rejection of each pellet at the desired location 
can be assured by air jet 155 or other suitable 30 
means which can act as a nozzle. In particular, the 
nozzle 155 is positioned so as to force air into 
perforation 79 along the side face of wheel 50 
which in turn exits the previously described per- 
foration in the bottom of the groove. In such a 35 
manner, the action of gravity is assisted and the 
pellet is forced from the selected groove into the 
web of filter material at the desired location. The 
nozzle -155 is held in place so as to be in registry 
with the desired perforation 79 in the side face of 40 
wheel 50 by frame 158 (shown , as partially cut 
away). The air is received from a source (not 
shown) such as a laboratory air supply through 
tube 161, or other suitable means. Other tech- 
niques for assuring removal of each pellet from 45 
each groove at the desired location (eg., the use of 
mechanical or pneumatic plungers) may be appar- 
ent to the skilled artisan. 

Referring to Figure 7. the guide or block 151 
(the top portion of which is shown as partially cut so 
away) has a relatively wide opening 165 at one end 
in order that the filter material 22 can be fed 
therein. A suitable wide opening is about 0.5 inch 
high and about 2.5 inches in width. A suitable block 
has a length of about 5.5 inches. The shape of the 55 
hollow inner portion of the block is such that the 
filter material is formed into a composite which 
more generally resembles a cylinder. A suitable 



composite is about 9/16 inch in diameter. In par- 
ticular, the inner portion of the block 151 is a 
hollow region or cavity in order that the filter ma- 
terial can be passed therethrough. The block has a 
longitudinally extending slot 168 along the top por- 
tion thereof in order to allow the rotating wheel and 
ledger housing (not shown) to. extend into the. web 
of filter material and to insert pellet 145 at the 
desired location therein. A suitable slot is about 4 
inches long for a block having a length of about 5.5 
inches. In a suitable situation, the plow extends into 
the slot so as to extend about 1/8 inch from the 
extreme bottom portion of the hollow inner portion 
of the block. The cylindrical composite 170 is re- 
ceived by the receiving means of the rod-making 
unit (as discussed hereinafter). 

Referring to Figure 8. the plow 87 and wheel 
50 extend into the block 151 (shown as a cut away 
sectional view) and into the web of filter material 
22. The pellet 145 is ejected from groove 52 (a 
portion of wheel 50 is cut away) and into the web 
near the point at which the plow no longer acts as 
a rim over the peripheral face of the wheel. In such 
a manner, a series of pellets 145, 171, 172 and 173 
are positioned in the web at predetermined inter- 
vals within the cylindrical composite 170 which 
exits block 151 into a gathering means such as a 
tongue (not shown). 

Referring again to Figure 1. filter material 22 is 
supplied and is passed into the rod forming unit 14. 
For example, filamentary tow such as cellulose 
acetate is processed using a conventional filter tow 
processing unit such as a commercially available 
E-60 supplied by Arjay Equipment Corp., Winston- 
Salem, NC, A portion of such an apparatus is 
designated by reference numeral 26 in Figure 1. 
Normally a plasticizer such as triacetin is applied to 
the filamentary tow using known techniques. 

The continuous length _of filter material 22 is 
pulled through the block 151 by the action of the 
rod forming unit 14 and the individual pellets are 
inserted at predetermined intervals within the web 
of filter material. The filter material is further di- 
rected into a gathering means 180 of the rod 
forming unit 14. The gathering means can have a 
tongue and horn configuration, a gathering funnel 
configuration, stuffer or transport jet configuration, 
or the like. The tongue 180 provides for further 
gathering, compaction, conversion or formation of 
the cylindrical composite from block 151 into an 
essentially cylindrical (i.e., rod-like) shape whereby 
the continuously extending strands or filaments of 
the filter material extend essentially along the lon- 
gitudinal axis of the cylinder so formed. 

The filter material which has been compressed 
into a cylindrical composite is received into the 
rod-forming unit 14. The cylindrical composite is 
fed into wrapping mechanism 182 which includes 
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endless garniture conveyer belt 184 or other gar- 
niture means. The garniture conveyer belt 184 is 
continuously and longitudinally advanced using ad- 
vancing mechanism 186 such as a ribbon wheel or 
cooperating drum so as to transport the cylindrical 
composite through wrapping mechanism 182. The 
wrapping mechanism provides a strip of wrapping 
material 188 to the outer surface of the cylindrical 
composite in order to produce continuous wrapped 
rod 30. 

The strip of wrapping material 188 is provided 
from rotatable bobbin 190. The wrapping material 
is drawn from the bobbin, is trained over a series 
of guide rollers, passes under block 151. and en- 
ters the wrapping mechanism 182 of the rod-for- 
ming unit. The endless garniture conveyer belt 184 
transports both the strip of wrapping material and 
the cylindrical composite in a longitudinally extend- 
ing manner through the wrapping mechanism 182 
while draping or enveloping the wrapping material 
about the cylindrical composite. The seam formed 
by an overlapping marginal portion of wrapping 
material has adhesive (eg., hot melt adhesive) ap- 
plied thereto at applicator region 195 in order that 
the wrapping material can form a tubular container 
for the filter material. The adhesive can be cooled 
using chili bar 198 in order to cause rapid setting 
of the adhesive. It is understood that various other 
sealing means and other types of adhesives can be 
employed in providing the continuous wrapped rod. 

The continuous wrapped rod 30 passes from 
the sealing means and is subdivided (eg., severed) 
at regular inten/als at the desired, predetermined 
length using cutting assembly 32 which includes as 
a rotary cutter, a highly sharpened knife, or the 
like. It is particularly desirable that the cutting 
means not flatten or otherwise adversely affect the 
shape of the rod. The rate at which the cutting 
assembly severs the continuous rod at the desired 
points is controlled relative to the rate at which the 
pellets are inserted into the continuous web of filter 
material. In particular, the cutting assembly is 
geared in a direct drive relationship to the drive 
assembly of the rod-making apparatus. A suitable 
manner for providing the required timing for sever- 
ing the continuous rod at the desired length and 
with the desired number of pellets positioned at the 
predetermined intervals therein will be apparent to 
the skilled artisan. 

The succession or plurality of rods 34 are 
collected for use in collection means 38 which is a 
tray, a rotary collection drum, or the like. If desired, 
the rods can be transported directly to a cigarette 
making machine. In such a manner, in excess of 
1,400 rods, each of about 100 mm length, can be 
manufactured per minute. 

The filter material can vary and is any material 
which can be employed in providing a tobacco 



smoke filter for cigarettes. Especially preferred is 
filamentary tow such as cellulose acetate, poly- 
propylene, or the like. For example, cellulose ace- 
tate tow having 3 denier per filament and 35,000 

5 total denier can provide a suitable filter rod.. As 
another example; cellulose acetate tow having 8 
denier per filament and 40.000 total denier can 
provide a suitable filter rod. ' - 

The continuous strand is most preferably a 

10 plasticized material. Most preferably the continuous 
strand is provided from a thermoplastic material 
such as polyethylene, polypropylene, nylon, or the 
like. Typically, the strand consists principally of or 
consists essentially of high density polyethylene 

75 material having a generally circular cross section of 
about 2.5 mm diameter. Examples of suitable 
strands are those strands which contain flavors and 
are available from Applied Fragrance Technologies. 
Inc.. Mount Olive, NJ. For example, a suitable 

20 strand having a circular cross section of 2.5 mm 
diameter, and containing high density polyethylene 
and menthol flavorant is obtained from Applied 
Fragrance Technologies, Inc., as Experimental 
Strand 4-53A. 

25 The strand most desirably has a consistency 

such that the pellet insertion apparatus of this in- 
vention can efficiently and effectively form pel- 
letized material from the strand. For this reason, a 
material having a plasticized character is desirable. 

30 In particular, the strand should not be so resilient 
that handling is difficult, or the interaction of ledger 
housing and wheel cannot cut the strand to a 
pellitized form. Furthermore, the preferred strand 
should not be so brittle that undesirable chipping or 

35 shattering of the strand and/or pellet occurs during 
the pellet formation steps. However, the strand 
should have a fairly hard character in order to allow 
for efficient cutting or shearing of the strand to 
form the pellets. For example, it is highly desirable 

40 that the strand not be so soft such that the strand 
does not cut cleanly. In particular, overly soft 
strands may provide pellets having undesirable thin 
fibrous strands or "hairs" formed during the shear- 
ing operations. 

45 The size and shape of the pellet can vary. 

Generally, the pellet has a generally cylindrical 
shape. Preferably, the pelletized material is of a 
size such that each individual pellet can be posi- 
tioned within the filter element of a cigarette with- 

50 out providing negative properties to the smoking 
article. For example, it is desirable that the pellet 
not (i) stick out of the mouthend of the filter ele- 
ment or be otherwise visible; (ii) be so large that 
the draw resistance of the smoking article be un- 

55 desirably affected; or (iii) provide an undesirable 
weight or feel to the smoking article. A suitable 
pellet for use in a filter element having a length of 
about 27 mm and a circumference of about 24.5 
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mm has a. substantially cylindrical shape with a 
-length of about 2.5 mm and diameter.: of about 2,5 
mm. 

Most preferable strands (and hence the result- 
' ing pelletized material) act as substrates for carry- s 
ing or containing smoke modifying agents such as 
flavorants, sallvators, or the like. The amount of 
smoke modifying agent carried or contained by an 
individual pellet depends upon the properties and 
characteristics of the smoke modifying agent, the lo 
characteristics of the polymer system substrate, 
the surface area of the pellet, the desired delivery 
of smoke modifying agent, and other such factors. 

Referring to Figure 9, filter rod 34 generally 
can be further subdivided into cylindrical shaped 75 
filter elements using techniques as are known by 
the skilled artisan familiar with conventional ciga- 
rette manufacturing. The filter rod 34 includes filter 
material 22 encased in circumscribing wrapping 
material 188 such as conventional air permeable or 20 
air impermeable paper plug wrap, or other suitable 
wrapping material. As an example, four pellets 208. 
209, 210 and 211 are individually spaced at pre- 
determined intervals within the rod 34. In particular, 
each of the pellets are positioned along the rod in a 25 
spaced apart relationship from one another. As 
shown by lines 1-1, 2-2 and 3-3, respectively, the 
rod can be used as a "four up" rod to provide four 
filter elements. Other configurations such as the so 
called "six up" rods also can be manufactured. 30 
Rod sizes for use in the manufacture of filter ele- 
ments for cigarettes can vary, but typically range in 
length from about 80 mm to about 140 mm, and 
from about 16 mm to about 27 mm in circum- 
ference. For example, a typical rod having a 100 35 
mm length and a 24.53 mm circumference exhibits 
a pressure drop of from about 200 mm to about 
400 mm of water as determined at an airflow rate 
of 17.5 cc/sec. using an encapsulated pressure 
drop tester, sold commercially as Model No. FTS- 4o 
300 by Filtrona Corporation. 

Referring to Figure 10, smoking article 220 has 
the form of a cigarette. The article 220 includes rod 
222 including smokable material such as tobacco 
cut filler 224, or the like, contained in circumscrib- 45 
Ing wrapping material 225 such a conventional 
cigarette paper wrap. The ends of the rod are open 
to expose the smokable material. Generally, the 
length of the rod 222 ranges from about 55 mm to 
about 85 mm. The smoking article further includes 50 
filter element 226 positioned adjacent one end of 
rod 222 such that the filter element is aligned with 
the rod in an end-to-end relationship. Filter element 
226 has a cross sectional shape similar to that of 
rod 222. The filter element 226 is provided from 55 
filter rod. the previously described filter rod and 
includes filter material 22. circumscribing plug wrap 
188 and an individual pellet 208. The pellet 208 is 



a solid mass positioned within the filter element 
such that the. pellet cannot be observed by visual 
inspection of the extreme mouthend of the ciga- 
rette. For example, the pellet is. centrally located 
longitudinally within the filter rod. The filter element 
226 is attached . to the rod 222 by tipping material 
228 which circumscribes both the filter element 
and an adjacent region of the rod. The inner sur- 
face of the tipping material 228 is fixedly secured 
(eg., using an adhesive) to the outer surface of the 
filter element 226 and to the wrapping material 225 
of an adjacent region of the rod 222. The tipping 
material 228 circumscribes the rod 222 over a 
longitudinal length which can vary but is typically 
that length sufficient to provide good attachment of 
the filter element to the rod. The tipping material 
can be a conventional air permeable or air im- 
permeable tipping paper. The cigarette can be 
equipped with air dilution perforations or other 
means for providing air dilution thereto, if desired. 
It is understood that more than one individually 
placed pellet can be positioned within the filter 
element, if desired. 

Smoke modifying agents which are carried or 
contained by the pellets include flavorants such as 
menthol, cinnamon, citrus, cocoa, licorice, tobacco 
extract, nicotine, and the like. For example, a typi- 
cal filter element can contain one pellet containing 
from about 1 to about 10 percent of menthol, 
based on the total weight of the pellet. The use of 
flavor-containing pellets in filter elements of smok- 
ing articles provides for a well controlled applica- 
tion of desirable ingredients such as flavors into the 
smoking article. Of particular interest is the fact that 
certain materials can provide a continuous, con- 
trolled release of certain ingredients over time. In 
addition, the level of flavorant delivered to the user 
can be well controlled, as when the flavorant is 
entrained in the mainstream aerosol during draw. 
As the flavorants are delivered to an appreciable 
degree from the filter element of the smoking arti- 
cle, a relatively large amount of flavorant is not 
subjected to the high temperatures experienced in 
other regions of the smoking article (eg., in the 
tobacco rod). In addition, the filter element is ca- 
pable of modifying (eg., flavoring) the aerosol deliv- 
ered by a smoking article without the necessity of 
noticeably affecting the apparatus or structure of 
the smoking article. 

Claims 

1. An, apparatus (10) for providing rods (30) for 
use in the manufacture of smoking articles, 
each rod (30) having elements (145) individ- 
ually spaced at predetermined intervals along 
the length thereof, said apparatus comprising: 
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a) supply means (26) for providing a con- 
tinuous supply of rod filler material (22); * 

b) an insertion unit (18) including cutting 
means (50. 57) for continuously cutting in- 
dividual elements (145) from a continuous s 
strand (59) of plasticized material and fur- 
tfier including a rotatabie member (50) hav- 
ing a series of pockets (52) positioned at 
predetermined intervals along the periphery 
thereof for receiving individual elements lo 
(145) cut from said strand (59) and fixedly 
mounted retaining means (57) extending 
over the peripheral face of the rotatabie 
member (50) for retaining said elements 
(145) In said pockets (52). said retaining 75 
means (57) allowing for introduction of the 
continuous strand (59) to successive pock- 
ets (52) along the periphery of the rotatabie 
member (50) preparatory of said cutting op- 
eration; 20 

c) positioning means (87, 151) for position- 
ing the individual elements (145) within the 
supply of filler material (22); and 

d) a rod-making unit (14) for forming a con- 
tinuous rod (30) having the individual ele- 25 
ments (145) positioned at predetermined in- 
tervals within said rod (30), 

said apparatus being characterized in 
that said cutting means are formed by the 
combination of said rotatabie member (50) and 30 
said fixed retaining means (57) which are ar- 
ranged such that the continuous strand (59) is 
cut by shearing action between them to form 
an individual element (145) within each pocket 
(52), 35 
that said individual elements (145) are solid 
masses in the form of individual pellets (145) 
and 

that severing means (32) are provided for sub- 
dividing the continuous rod (30) at predeter- 4o 
mined intervals. 

The apparatus according to claim 1, wherein 
said supply means (26) is a means for sup- 
plying a continuous web of filter material (22). 45 

The apparatus according to claim 2. wherein 
said supply means (26) is a tow processing 
unit. 



The apparatus according to claim 2 or 3, char- 
acterized by a wrapping mechanism (182) for 
providing a circumscribing outer wrap for the 
continuous rod (30). 

The apparatus according to one of claims 1 to 
4, wherein the individual pellets (145) are 
maintained within the respective pockets (52) 



50 



55 



until each pellet (145) is deposited within the 
web of filter material (22). ■ 

6. The apparatus according to one of claims 2 to 

5. being characterized by means for controlling 
the rate of supply of such continuous strand 
(59). the rate of rotation of said circular rotat- 
abie member (50) and the- rate of supply of 
said filter material (22). such that the pellets 
(145) are positioned at predetermined intervals 
within the web of filter material (22). 

7. The apparatus according to one of claims 1 to 

6. being characterized in that said severing 
means (32) are provided for forming filter rods 
such said the desired number of individual 
pellets (145) are positioned at the desired posi- 
tions within the filter rods. 

8. The apparatus according to one of claims 1 to 

7. characterized in that said retaining means 
(57) has the form of a plow in the region where 
each individual pellet (145) is deposited within 
the web of filter material (22). 

9. A process for manufacturing rods for use in the 
manufacture of smoking articles, each rod hav- 
ing individual elements spaced at predeter- 
mined intervals along the length of said rods, 
the process comprising: 

a) continuously supplying rod filler material; 

b) continuously cutting said individual ele- 
ments from a continuous strand of plasticis- 
ed material by a shearing action between a 
rotatabie member comprising a series of 
pockets which are positioned along the pe- 
ripheral face of said element at equally 
spaced intervals and a fixed retaining 
means, so as to obtain said individual ele- 
ments as solid masses in the form of in- 
dividual pellets in said pockets; 

c) continuously inserting said individual pel- 
lets from each respective pocket at pre- 
determined intervals within the filler mate- 
rial; 

d) forming a continuous rod having said 
pellets positioned at predetermined intervals 
within the rod; and 

e) subdividing the continuous rod at pre- 
determined intervals. 

Patentansprliche 

1. Vorrichtung (10) zum Bereitstellen von Stangen 
(Staben) (30) zur Verwendung bei der Herstel- 
lung von Raucherartikein, wobei jede Stange 
(30) Eiemente (145) aufweist, die einzein im 
Abstand voneinander in vorgegebenen Abstan- 
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den (Intervallen) langs der Lange der Stange 
angeordnet sind, und wobei die Vorrichtung 
umfaflt: 

a) eine Versorgungseinrichtung (26) zum 
Liefern eines kontinuieriichen Nachschubs s 
von Stangenfullermaterial (22); 

b) eine Einsetzeinheit (18). welche Schneid- 
einrichtungen (50. 57) zunn kontinuieriichen 
Abschneiden einzelner Elemente (145) von 
einem kontinuieriichen Strang (59) eines to 
plastifizierten Materials umfaGt und welche 
ferner ein drehbares Element (50) umfaBt. 
welches eine Serie von Taschen (52) auf- 
weist, die in vorgegebenen Abstanden 
(Intervallen) langs des Umfangs derselben 75 
vorgesehen sind, um die einzelnen Elemen- 
te (145) aufzunehmen, welche von dem 
Strang (59) abgeschnitten wurden. sowie 

fest montierte Ruckhalteeinrichtungen (57), 
die sich uber die Umfangsflache des dreh- 20 
baren Eiementes (50) erstrecken, um die 
einzelnen Elemente (145) in den Taschen 
(52) zuruckzuhalten. wobei die Ruckhalte- 
einrichtungen (51) das Einfuhren des konti- 
nuieriichen Stranges (59) in aufeinanderfol- 25 
gende Taschen (52) langs des Umfangs 
des drehbaren Eiementes (50) in Vorberei- 
tung des Schneidvorganges gestatten; 

c) Positioniereinrichtungen (87, 151) zum 
Positionieren der einzelnen Elemente (145) 30 
in dem Nachschub des Fullermaterials (22); 

und 

d) eine Stangenherstelleinheit (14) zum For- 
men einer kontinuieriichen Stange (30), bei 

der die einzelnen Elemente (145) in der 35 
Stange (30) in vorgegebenen Abstanden po- 
sitioniert sind; 

wobei die Vorrichtung dadurch gekennzeich- 

net ist, 

daS die Schneideinrichtungen durch die Kom- 4o 
binatlon des drehbaren Eiementes (50) und der 
feststehenden Ruckhalteeinrichtungen (57) ge- 
bildet werden, die derart angeordnet sind, dafl 
der kontinuierliche Strang (59) durch eine 
SchePA^irkung zwischen diesen Elementen ab- 45 
geschnitten wird, um in jeder Tasche (52) ein 
einzelnes Element (145) zu bilden, 
dafi die einzelnen Elemente (145) feste Mas- 
sen in der Form von einzelnen Pellets (145) 
sind, und so 
dal3 Abtrenneinrichtungen (32) vorgesehen 
sind, um die kontinuieriichen Stangen (30) in 
vorgegebenen Abstanden zu unterteiien. 

Vorrichtung nach Anspruch 1, bei der die Ver- 55 
sorgungseinrichtung (26) eine Einrichtung zum 
Zufuhren eines kontinuieriichen Bandes eines 
Filtermaterials (22) ist. 



3. Vorrichtung nach Anspruch 2. bei der die Ver- 
sorgungseinrichtung (26) eine Strangverarbei- 
tungseinheit ist. 

4. Vorrichtung nach Anspruch 2 Oder 3. gekenn- 
zeichnet durch einen Umhullmechanismus 
(182) zum Erzeugen einer umhullenden auBe- 
ren Hulle fur die kontinuierliche Stange (30). 

5. Vorrichtung nach einem der Anspruche 1 - 4. 
bei der die einzelnen Pellets (145) in den be- 
treffenden Taschen (52) gehalten werden. bis 
jedes einzelne Pellet (145) in dem Band des 
Filtermaterials (22) deponiert wird. 

6. Vorrichtung nach einem der Anspruche 2 - 5. 
gekennzeichnet durch Einrichtungen zum Steu- 
ern der Geschwindigkeit der Zufuhrung des 
kontinuieriichen Stranges (59). der Geschwin- 
digkeit der Drehung des kreisrunden drehbaren 
Eiementes (50) und der Geschwindigkeit der 
Zufuhrung des Filtermaterials (22), derart, daQ 
die Pellets (145) in vorgegebenen Abstanden 
in dem Band aus Filtermaterial (22) positioniert 
werden, 

7. Vorrichtung nach einem der Anspruche 1 - 6, 
dadurch gekennzeichnet, daS die Abtrennein- 
richtungen (32) vorgesehen sind, um Filterstan- 
gen in der Weise zu formen, dafi in den Fii- 
terstangen die gewunschte Anzahl von einzel- 
nen Pellets (145) in den gewunschten Positio- 
nen positioniert sind. 

8. Vorrichtung nach einem der Anspruche 1-7, 
dadurch gekennzeichnet, dafi die Ruckhalte- 
einrichtungen (57) in dem Bereich, in dem die 
einzelnen Pellets (145) in dem Band des Filter- 
materials (22) deponiert werden, die Form ei- 
nes Pfluges haben. 

9. Verfahren zum Herstellen von Stangen zur Ver- 
wendung bei der Herstellung von Raucherarti- 
keln, wobei jede Stange einzelne Elemente 
aufweist, die in vorgegebenen Abstanden 
(Intervallen) voneinander langs der Lange der 
Stangen angeordnet sind und wobei das Ver- 
fahren umfaBt: 

(a) das kontinuierliche Zufuhren eines Stan- 
genfullermaterials; 

(b) das kontinuierliche Abschneiden der ein- 
zelnen Elemente von einem kontinuieriichen 
Strang aus plastifiziertem Material durch 
eine Scherwirkung zwischen einem drehba- 
ren Element, welches eine Serie von Ta- 
schen umfaBt, die langs einer Umfangsfla- 
che des Eiementes in gleichmaBigen Ab- 
standen angeordnet sind, und feststehen- 
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den Ruckhalteeinrichtungen, derart, dafi die 
einzelnen Elemente als feste Massen in der 
Form von einzelnen Pellets in den Taschen 
erhaiten werden; 

(c) das kontinuierliche Einsetzen der einzel- 
nen Pellets aus jeder der betreffenden Ta- 
schen nnit vorgegebenen Abstanden in das 
Fullermaterial; 

(d) das Formen einer kontinuierlichen Stan- 
ge, bei der die Pellets in vorgegebenen 
Abstanden in der Stange positioniert sind; 
und 

(e) das Unterteilen der kontinuierlichen 
Stange in vorgegebenen Abstanden. 

Revendications 

1. Appareil (10) destine a former des boudins 
(30) destines a etre utilises pour la fabrication 
d'articles a fumer, chaque boudin (30) ayant 
des elements (145) separes individuellement 
par des intervalles predetermines sur leur lon- 
gueur, I'appareil comprenant : 

a) un dispositif d'alimentation (26) destine a 
transmettre un courant continu de matiere 
(22) de filtre de boudin. 

b) un ensemble (18) d'insertion comprenant 
un dispositif de coupe (50, 57) destine a 
couper de fagon continue des elements in- 
dividuels (145) dans un brin continu (59) : 
d'une matiere plastifiee et comprenant en 
outre un organe rotatif (50) ayant une serie 

de logements (52) separes par des interval- 
les predetermines a sa peripherie afin qu'ils 
logent ies elements individuels (145) cou- 3 
pes dans le brin (59) et un dispositif (57) de 
retenue. monte a demeure et dispose au- 
dessus de la face peripherique de Torgane 
rotatif (50) afin qu'il retienne iesdits ele- 
ments (145) dans Ies logements (52), le 4< 
dispositif de retenue (57) permettant Tintro- 
duction du brin continu (59) dans Ies loge- 
ments successifs (52) a la peripherie de 
I'organe rotatif (50) avant Toperation de cou- 
pe. ^. 

c) un dispositif (87, 151) de positionnement 
des elements individuels (145) dans le cou- 
rant de matiere (22) de filtre, et 

d) un ensemble (14) de fabrication de bou- - 
din destine a former un boudin continu (30) 50 
dans lequel Ies elements individuels (145) 

sont places h intervalles predetermines 
dans le boudin (30), 
Tappareil etant caracterise en ce que 
le dispositif de coupe est forme par combi- 55 
naison de rorgane rotatif (50) et du dispositif 
fixe de retenue (57) qui sont disposes de ma- 
niere que le brin continu (59) soit coupe par 



Taction de cisaillement entre eux pour la for- 
mation d'un element individuel (145) dans cha- 
que logement (52). 

Ies elements individuels (145) sont des 
masses solides sous forme de pastilles indivi- 
duelles (I45).; et ' 

le dispositif (32) de separation est destine 
h separer le 'boudin continu (30) ^ intervalles 
predetermines. ' 

2. Appareil selon la revendication 1, dans lequel 
le dispositif d'alimentation (26) est un dispositif 
destine a transmettre une feuille continue 
d'une matiere de filtre (22). 

3. Appareil selon la revendication 2. dans lequel 
le dispositif d'alimentation (26) est un ensem- 
ble de traitement d'une meche. 

4. Appareil selon la revendication 2 ou 3. caracte- 
rise par un mecanisme d'enveloppement (182) 
destine a placer une enveloppe externe peri- 
pherique destinee au boudin continu (30). 

5. Appareil selon I'une des revendications 1 a 4, 
dans lequel Ies pastilles individuelles (145) 
sont maintenues dans Ies logements respectifs 
(52) jusqu'a ce que chaque pastille (145) soit 
deposee dans la feuille d'une matiere (22) de 
filtre. 

6. Appareil selon I'une des revendications 2 a 5. 
caracterise par un dispositif de reglage de la 
Vitesse d'avance du brin continu (59), de la 
Vitesse de rotation de i'organe rotatif circulaire 
(50) et de la vitesse d'avance de la matiere de 
filtre (22), afin que Ies pastilles (145) soient 
placees a intervalles predetermines dans la 
feuille de matiere de filtre (22). 

7. Appareil selon I'une des revendications 1 a 6, 
caracterise en ce que le dispositif de separa- 
tion (32) est destine a former des boudins de 
filtre de maniere que le nombre voulu de pas- 
tilles individuelles (145) occupe Ies positions 
voulues dans Ies boudins de filtre. 

8. Appareil selon I'une des revendications 1 a 7, 
caracterise en ce que le dispositif de retenue 
(57) a la forme d'un soc dans la region dans 
laquelle chaque pastille individuelle (145) est 
deposee dans la feuille de matiere de filtre 
(22), 

9. Precede de fabrication de boudins destines a 
etre utilises dans la fabrication d'articles a fu- 
mer, chaque boudin ayant des elements indivi- 
duels espaces a des intervalles predetermines. 
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le long des boudins, le precede comprenant : 

a) !a transmission continue d'une matiere de 
filtre de boudins, 

b) la decoupe continue des elements indivi- 
dueis dans un brin continu , d'une matiere 5 
plastifiee par une action de cisaillement en- 

tre Torgane rotatif comprenant une serie de 
logements qui sont positionnes le long de la 
face peripherique de I'element a intervalles 
reguliers. et un dispositif fixe de retenue, io 
afin que les elements individuels soient ob- 
tenus sous forme de masse solide consti- 
tuee par des pastilles individuelles placees 
dans les logements, 

c) IMntroduction continue des pastilles indivi- 75 
duelles de chaque logement respectif a in- 
tervalles predetermines dans la matiere de 
filtre. 

d) la formation d'un boudin continu dans 
lequel les pastilles sont positionnees a des 20 
intervalles predetermines dans le boudin. et 

e) la subdivision du boudin continu a inter- 
valles predetermines. 

25 
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